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( 57) Abstract : 

PROBLEM TO BE SOLVED: To provide a thermoplastic resin 
composition which is excellent in stiffness, impact strength, 
and f lowability and gives a molded article excellent in external 
appearance without flow marks, and to provide the injection 
molded article obtained therefrom. 

SOLUTION: The resin composition contains a polypropylene resin 
in a content in a specified range, an elastomer in a content 
in a specified range, an inorganic filler in a content in a 
specified range, and a resin in a content in a specified range, 
this resin having such characteristics that the melt tension 
measured under specified conditions is in a specified range; 
the swelling ratio measured under specified conditions is in 



a specified range; and the time required until the ratio of a 
relaxation modulus measured at a specified temperature to a 
relaxation modulus measured at a specified time becomes a 
specified value is in a specified range. The injection molded 
article is obtained from the resin composition. 
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(B) ^mrnvft'^. mm^M (c) sr^jnb, 

WiML (D) €r?gi^-r^:&tt. 
Wffi4) ^i!6#'j7'PtfW>5S«JHI (A) tCX^XH 

V- (B) ^iSiiKfcSi^bT-7X^-A*>>5"tb. ^ 
nt#<J^Pt^>*«*l!i (A) . (C) S: 

^jpb. ^cD^tfib (D) ^mmt^ysmo 

(;&ffi5) ^«)#U:/Pt;k>?^«tfli (A) 

m (c) , -^u zf tmi'y^mm (a) txv7.hv- so 
(B) Sr-^n-^^njii^bT*^, ««tr^ti6*'&^3-a- 
tz'ik. mm (D) <&M!^T^;^«. 

[ 0 0 4 3 ] Si^jaS«. m-^. 17 0~2 5 0"CT^ 

o> cfcD»*b<«i 9 o~2 3 Qx^x'&^o mmmm 

[0 0 4 4] sfc, ^n^<Dmmm\z^^^x:^^mxm 
v^e-n^sfiK^j- (A) ~ (D) mitm±m. 
mmm. mm. mn. ^nv:±M. m9m±m. mm 
^nm. ^ta^i^ '^mm. i^mm. ^Mm±m. * « 

(r^viT, jga:Ba-&bTfc<tvi, 

[0 0 4 5] *ISBj|fflTO«©^"ISItt1»B&ffi^'^t±. 
[0 0 4 6] 



10 

x\tri\>\ mmmRzMtmmxm^^rcmm^^Rzsm.sSi 

<1) )f-)Uhyn—U—h (MFR, : g/1 0 
J I S-K-6 7 5 8tC^^$nfc:^ffitC^£^T, ssie 

a«2. 16kgT«l^bfc. 
[0 0 4 7] (2) *tf»tt* (FM, kg/c 

m2) 

J I s-K-7 2 0 3tc^^^?nfc;&fti::tiieoT, jWS 

0, XA>fi$*^l 0 OmmT^'5^^M-^ffl''^T, 1^ 
2 . 0 S fct± 3 0 mm/^J-T. 2 3 

'CTSfl^b^c, 
(3) T-fV'y h«Si^S (I z od. : kg • c 
m/ c m2) 

J I S-K-7 1 1 oizm^^ntc:ismiz'^-ox. 
bfc. kim^i^\zi:*)^m^nrzm^ti^6. 4mmx& 

[0 0 4 8] (4) mm^mum (hdt, "O 

JIS-K-7207 (r^«$tlfe:5SfC«£oT, Sl^ 
bfco ^T-r/N*— X hl/Xttl 8. 6kg/ciT2S;fc 
ti4. 6 k g/cm2-eSijSbfc, 

(5) □>>'^"i'x;l/®S (HR) 
JIS-K-7202 \zm.^^ntzl3m\Z^-oX. 

^tt^M-^ffll'^TailSbfc, jB!l^«ttRX^r-;i'T'g* 
bfc. 

(6) Si^bMS (BP. : "C) 

J I s-K-7 2 1 6{cSS$nfc:&ffitC?ie-pT, 5S'J« 
bfc. |*mfiKfl^tC±0fiK}^Snfc2 5 X 1 5 0X 2mm 
Oip:|g;5v^R)fjg0 6. 3 X 3 8 X 2mm©Stll^>t*frfe 

[0 0 4 9] (7) HWffiS d 1/g) 

^^□_-^g^a^si.^l3ViXiiS0. 1. 0. 2ii^XS 
0. 5 g/d 1 0 3.^lCOViTa7C*fiK?r«SbyS:. H 

*^«««> rsi^T^M. 1 ij (19 8 

2 ¥*5im)lKttS^aT'J) ^4 9 1 HlC|B«(Dth»;^te 
T^i*5%. jl7c*SS<&iiS(c*fbyp-v hb, «ffi*-tr 
u\z9^Wr^9\-nmzii':>Xi^isbtL. ^ffitt:^^'J:/ntf 
U->ICOViT«. xh7U>Sr^j«<i:bTfflViT. MS 
1 3 S^TSiJ^bfe. 

(7-1) )^attx5^i/>-7'ptfi/>:/p-vi7=i#'j 

(7- 1 a) :/atflx>*3fim^«^SI5» (mi-lri^>^> 
h) ©@®*5a: [7)]p^Sttxf^U'>'-:/Pt;U'>::^ 
D «y Hri^;<>l-T$)-5>''PtfL' >#5i 
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(7) 



[0 0 5 0] (7- 1 b) X5^1x>--/at:^>7>i5' 
jgftttx^ 1^ > - T'D t! > :/a *S ° fr"^* 2 -fe 



[„]£P=[7,]t/X- (1/X-l) [r)]p 
[7,]p: yplfk>m$l}a'&frgB»OlilS*!iS (d 1/ 

g) 

[0 0 5 1] (7- 1 c) x^^>--/nb;i/>^>y 

A*S^^g|5^0igSttx5^^>-^o If ^>:/n 

^ 1/ ^ _ y a e 1/ > :/ n ^ aa 

h) i:^Sttx^l^>-:^ntf^>::^p-yi'*a^^i^^ 

(cj;o**fc. ^^^mmmm\t. ^.^M^mm^^ (d 

so iciOiaiSbfc. 
X=l- (AHf) t/ (AHf) p 

(AHf) ■j:zfav!7^m^w±i^<ommmm (c a i 

/g) 

a 1 /g) 

[0 0 5 2] (8) ^^ttx5^i/>-^ntfI/>:/ay 
*a^^ 4^ © X? 1/ > - y n > 7 > ^ 
ge^J-OX^ U : (C2') EP 

i^Sttx5^ w > - t! 1^ > :/D ^' *a^#:co x^ 1/ 
>-7'ntfl/>7>^A*a'&#§C5i-®X5^l/>-&» : 
(C2') Eptd:. *n^KiRX'<i' h-ZUtet^ctO^attX 
^ > - y D If >^a >y i7 *a^^±**=®x^ U 
S (C2') T (a»%) :*SSrfflViTH-^lC 

(C2') EP= (C2') t/X 

(C2') T : ^D'^^**^*^**^®^^"^^^* ^* 
M%) 

(C2') EP : Xf^l/>-7'Dt!^>7>^A^^a^^^gB 
^)-<DX5^^>-^* (a*%) 

X : xf^U>-:^at!^>7>^'A*a^^SK5i-©^a 
f4 x^ 1/ > - :/a t! k >::^o >v ^^a-a *t^:fe#:t-^1' 

mmitm 

[0 0 5 3] (.9) r^v^i'^^yi^ ' ^>^y\^^^^ 
j-i^^^^'^^ytf • ■^>i'y^^^t\t, A. Zamb so 



12 

e 1 1 i ^>tCj::3TMa cromolecules, 
6, 9 2 5 (1 9 7 3) irSE^StlTV^^^^S^ 

i^-^ 1 3c - NM R bTsa^^? U :/n If U > 

j^a-rn«^D tf ^ >^ y 5 fiE^ bx^^ v 

L- ^'ii^jc -5 T'D If 1^ y -^-^fi^w^J- 

^1?*?). fc;'£b> NMRKiRtf— ^^©JSSl'MbT 
tt, -e-©^%T'J$ti;tM acromolecules, 
8, 6 8 7 ( 1 9 7 5) icSo'V^Tfrtsfc. :ir#:«Jt;: 

NATIONAL PHYSICAL LABORATO 
RYONPLg^^KCRM No. M19-14 Po 
lypropylene P P/MWD/ 2 0T-f 

/;^y^ . ^y^y\i^m^m^vrztz.^. o. 94 

[0 0 5 41 ( 1 0) 5^^^*^)-* (Qtt) 
^7*;W1— 5X— '>3 >i7D-7 hi'^^^-f— (GPC) 

GPC : Wa t e r sttSS 15 0C^ 
*7A:BafO«XaM Shodex 80 MA 2 

■t}->7')Va : 3 0 0 a 1 (#U-7-iiS0. 2wt%) 



Jit lmI/» 
S «: 1 3 5*C 

^ m ■■ o -vi7n;v-^>-lf> 

[0 0 5 5] (11) ^;Whx>->3> (MT. 
N) 

(«) «#sS««f^R'fS;<>'l'H7^>->3>^^^"RE 

W^aS: 1 9 0*C 
#Hjifi : 1 5 . 7 mm/5}- 
(1 2) Z-^^xU >i^l/->^ (SR) 

(*) M^mmmwmm^^\^cic^yyiB^mmh 

iflgfiS : 2 2 O-C 
L/D : 4 0 

■a:^8)fJ$a[ : l . 2 x l 03 s e c-l 

[0 0 5 6] (i3)^fp#ft*G (t) tmmo. 0 

2|3>05^?a?¥tt*G (0. 0 2) Oiti^O. 0 1 t':^i:5 
^-^-RMS-8 0 0S:ffifflLT> Tf2*#-ea!lSb 
aOS^:— H:Stress Relaxation 
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(8) 
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m^MS. : 2 1 O-C 

yu— hM'^ : 2 5mm<S> A'yUJl'Zfl'— h 
Z^U-hmmM: 1. 9mm 
3g«-* -.0.2 
BIJPS*- : 0 . 2 
[0 0 5 7] (14) 

[0 0 5 8] (^m^mi^<Dnm) ±i3 (2) , 

(3). (4). (5). (6) *3J;t; (1 4) ©tlif '0 

fpfigbfc, &fig!^<£#fea^jii^T 1 2 o*cT2ii#FBm«i 

I S 1 5 0 E - V^«-tii^Jg«*fflVifiS; 
maf2 2 or. ^^^^^jaas ox:. IttBBtFBll 5 s 

e c , nnmfii 3 0 s e c -cwmsSj^^fTV^. wrnfiKj^ 

[0 0 5 9] (fipJMttffiI&»BK#ICD«jg) ^BlMttlt 

TEX4 4SS 3 OBW-2 V^) SrfflV^T. ifm» 
5:3 0~5 0 k g/h rT. Xi7 U 3.— 0^18:5: 3 5 0 

[0 0 6 0] *1 t^5I^Jl~443<i:t/l±I^C*iJl~6-e 
fflVifc#'jyPt!l/>?S1»fl& (A) (Dm\t^BV. «2 
tcllSS«»Sl~4*5<J:y:it«C«|i~6T?ffli>fcX7Xhv 30 

- (B) ®i^t4*^b;^c. 
[ 0 0 6 1 ] « 3 tcftiffi^J 1 ~ 4 ©f^BfMttltaiffifiKi^ 
lt43lt^#fiK5J-®BB^fi|^ (a*%) SrSL, ^4\Zlt 
1 1 ~ 4 0#ftpIM14«lli*afiK#ilc*3ttS#fiK^J'®E^ 



[0 0 6 2] « 5 tciiis^sj 1 ~ 4 (Dm'^m^mmm.f^^ 

[0 0 6 3] *Sfi«»|l. 2. 5Rt;6 



/4 

3. 4ii^zsit^m3. Ax^m^^tzmm^mm (o 

*JS^l~4Rt;ttt!t«*ll5TfflVifc«*ag (D) 19 
orT, ^BiiiS^l 5. 7m/'^\ZLXm^l^rz^)V 
h5^>->3> (MT) (iO. 2NT*>0, 2 2 0'C-C, 
:t'J7-<X0DL/D^4 OIC, •t^^»T5iKS:l. 2X1 
03s e c-ltcLTiB!l^Lfc:^':'x'J>^^U->^ (S 
R) «2. 3 4X'hK). 2 1 O-CTSiJ^bfeiSfn^tt^ 
G (t) tmmo. 0 2#CDi^?a#1t^G (0. 0 2) 
Ojt (G ( t) /G (0. 0 2)) *«0. 0 1 

[0 0 6 4] ;^*3, ^(Dmm (D) -ea&^x5^^>-^ 

(D^^m^^ (Qfil) «4. OTfeO. ^OlSPEiteS 
[7?] p«0. 9 1 d 1 /gT^O. -^-COT-f Vi5'i75^ 
yi'^y:$'y \^^mtO. 99X$>K>. S/t. ^WX?' 

> - :/D If >::^n >y i7^a'&^*:cDX5^ > - T'D tf 

U'>7>:?'A*«^a5»CDlgK*SS [77] EP«1 1- 5 
dl/gT^O. x5=-^>-yntfl/>>^n-yi7#^a-& 
#:{' :fe It ^ X?' > - P t! > ^ > A ® 

'&w*tt2 5. ia»%-e3&o, -erox^ix^-yotf 

1/ > 5 > iJ' A fta-^gC^i- {CiS -5 X5^ k >-^w»« 2 
3. ia»%T^o;to 

[0 0 6 5] iti^mexm^^tzmm (d' ) a, i 9 o 

X:X\ mWLmS.^ I 5 . 7m/^iZVXm^l^fz;<)l^h 
T->->3> (MT) «0. OOSNTa^fQ. 2 2 Ot: 
X. :t'J7'<'XOL/DS:4 0{C, -&^S^fJSK<& 1 • 2 
X 1 03s e c-UcLTai^LfcX"^7xU>^5'l/->:t 
(SR) Wl. 54Tf*0, 2 1 or-r-SiJffiLfc^ft* 
tt*G (t) .ii^FigO. 0 2#Oig¥D#tt*G (0. 0 
2) ©Jt (G (t) /G (0. 0 2) ) A^O. 0 llC^C 
-SSTtcSf S^M«0. 3|J>-e*SX5=-U>-7'Pe 

> y p y ^ ^t^a-^^T » o fc. 

[0 0 6 6] ;^=£*5, t<Dmm (D' ) T$>^X5^l/>- 



T^P tf 1^ >y P ^#^a^#:©y P t! 1/ >¥3fia^^gi5 

[7?] p«0. 9 4d l/gT*0. * 
fc, -?-OX5^l/>-7'Ptfl/>::^P>;'i'*a-&#:©X5^ 
l/>-7'Ptfl/>5>5^A^^a-&g|5^0®K*fi« [7?] 
EP«5. Od l/gT^D. X5^L/>-yPH^>:/D 

yi;^m-^mziin^x.9-u>--fa}duy^>yj^^ 

a-&gE»©^w«tt 1 2 . oa*%T'^D. ^©x^'u 
> - y p fc! u > ^ >yA*a'&a55^ic*3tt-5x5^ >^ 

W*«3 2. Oa«%-C*-:3fc. 
[0 0 6 7] 

[«ll 
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15 IB 







EP$B 


Q 


(dl/g) 




[t?]EP 
(dl/g) 


^fil 




BC-1 


3. 5 


1. 00 


0. yy 


O 1 


lo. U 




BC-2 


3.5 


1.30 


0. 97 


2.5 


14.5 


40.0 


PP-1 


4.0 


0. 77 


0. 99 








PP-2 


4.0 


0. 89 


0. 99 








PP-3 


4.0 


0. 94 


0. 99 








PP-4 


4.0 


1.72 


0. 99 









EPSB : X5=^l/>-ynbfU->:7'a>yi7^a-&#:(7>xg^ 20 [00 6 8] 





MFR 








}B!IS2aSl90^ 
(g/10$^) 


5IH^aSE230T: 
(g/105>) 


(SS%) 


(S»%) 


SEBS-1 




6 




18 


EBR-1 


2 




32 




EOR-1 


2 




40 





S E B S - 1 : b-x;i/^Si|{b^tl^*rfA [0 0 6 9] 

EBR- 1 : X5"U'>-'/t->- l*lt'&#:^A [SS] 
EOR- 1 : X5^U>-:ti'x>- 1**-B-#::JA 
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(10) 







Mmm2 








BC-l 




19 






(Mm) 


BC-2 












PP-1 


49.1 


33.5 








PP-2 












PP-3 






33 


24 




PP-4 






14. 5 


Q 

o 




SEBS-1 


9.3 


8. 1 








EBR-1 


9. 1 


8 








EOR-1 


8.5 


7.4 


22.5 


19.1 






21 


21 


22 


22 










4 


4 




mm(D) 


3 


3 


4 


4 
















ft:^ci?'j4 


(mm) 


BC-l 




23 






BC-2 








30. 3 


PP-1 


35.1 


27.5 








PP-2 


17 


5 


30.6 


21. 6 




PP-3 












PP-4 






20 


3 




SEBS-1 


9.3 


8. 1 








EBR-1 


9. 1 


8 








EOR-1 


8.5 


7.4 


23.4 


19.1 




?H 


21 


21 


22 


22 










4 


4 















[0 0 7 11 



[«5] 
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19 


(11) 






20 












MFR 




g/1057^ 


54 


39 


17 


17 


FM 




kg/cm^ 


21100 


19700 


28400 


26600 


Izod 




kg ' cm/cm^ 


38 


58 


46 


49 




-30^ 




5.2 


6.2 


3.7 


3.7 


HDT 


4. 6kg/cm^ 









146 


143 




18. 6kg/cm^ 




70 


69 


_ 


_ 


HR 




73 


71 


11 


72 


BP 




x: 


-28 


-28 






^m. 


^» 




























tfc:^^l4 


MFR 




g/10$^ 


51 


39 


17 


19 


FM 




kg/cm* 


21200 


18800 


28900 


26400 


Izod 




kg • cm/cm^ 


27 


52 


44 


49 




-30^ 




4.9 


6.3 


3.6 


3.3 


HDT 


4. 6kg/cm^ 


t: 






145 


142 




18. 6kg/cm^ 




71 


66 


- 


- 


HR 




75 


68 


83 


77 


BP 






-30 


-35 














^a 
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(12) 

21 22 











DP— 1 


1 9 


1Q 




dU 2 










OO. D 


Oi). 0 




PP 2 








PP-o 








PP-4 








OCDO i 


O 1 

o. 1 


Q 1 

o. 1 




EBR-1 


Q 
O 


o 
o 




EOR-1 


7.4 


7.4 






21 


21 




4^Ig(D) 


10 










3 



[0074] **[«8] 









MFR 






35 


50 


FU 




kg/ cm? 


19900 


20200 


Izod 


23t: 


kg"cm/cm^ 


52.5 


38.5 








5.2 


5.3 


HDT 


18. 6kg/cm^ 




68.0 


68.1 


HR 


69.4 


69.0 


BP 




x: 


-25. 5 


-30.0 









[0 0 7 5] mmmi~A\t. *%?^©s#^sis-rs 

^^ffittWS&ffifig^lT* D , Sitlfttt (MFR) f3m<. 
iiJtt (fttf^tt^ (FM) . Imm^mU^ (HDT) R 40 

y:D->i7.i7x;ng^ (HR) ) ^umm^& (.y^^/v 
(Izod) wmm.^ (BP) ) ©A*7 

[0 0 7 6] Jmtr^L-T. it«SE0tJl~4«. 

[0 0 7 7] Sfc, Jtti^^JStt, *^?gODS#®— 



[0 0 7 8] ^LT. {tfe^J6«, *%BJ®SfrTS)^ 
Mflg (D) O19 0'CT« #5lji^^l5. 7m/^)-tC 
LTiffl^bfe^JH-T^^i^a > (MT) , 2 2 0*CT. 
^U:7^'7.0L/D?r4 OtC. ti■^»f3Sa^?rl. 2X1 
03s e c-UcLXaU^L-fcT-'^xU >i^U'>';r (S 
R) Rat2 1 0*CTjH[|^L.fcig?q?ftt*G (t) t^r^ 
0. 0 2#CDi^ft»14^G (0. 0 2) ©it (G (t) 
/G (0. 02) ) diO. 0 1 {c:fj:^ST(CS-r«.B#rB^ 
(D* ) *fflu^fcl^nJ^f4«llgffifigt» 

[0 0 7 9] 
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(13) 

23 24 



(SDlnt.Cl.'? 

CO 8L 101:00) 



F I 

CO 8L 101:00) 



F5^-A(#*) 4F071 AA12X AA15X AA20 AA20X 
AA22X AA75 AA88 AB24 
AB30 AE17 AF14 AF23 BAOl 
BB05 BC07 
4J002 BB052 BB121 BB141 BB152 
BP012 BP021 BP023 DE236 
DG046 DJ006 DJ046 DJ056 
FA046 FD016 



